To investigate the mechanism of regulation of Aß production by familial Alzheimer's disease (FAD)-linked presenilin 1 (PS1), we used a cell-free system that allows de novo Aß generation to examine whether PS1 participates directly in the ␥-secretase reaction. Optimal Aß generation in vitro was achieved at mildly acidic pH and could be inhibited by the aspartyl protease inhibitor pepstatin A, consistent with the suggestion that ␥-secretase is an aspartyl protease. Dominant negative mutations of the critical transmembrane aspartates in PS1 or full deletion of PS1 did not alter the maturation of APP in the secretory pathway. Instead, PS1 had a direct effect on the inhibition of Aß production by a designed peptidomimetic inhibitor: the inhibition was significantly less effective in cells expressing FAD-causing mutations in either APP or PS1 than in cells expressing the wild-type proteins. Taken together, these findings suggest that PS1 participates physically in a complex with APP during the ␥-secretase cleavage event.
INTRODUCTION
A central question in research on Alzheimer's disease (AD) is how an apparently intramembranous proteolysis of the ß-amyloid precursor protein (APP) releases the 40-and 42-residue amyloid ß-peptides (Aß). Aß peptides are formed when APP is sequentially cleaved by ß-and ␥-secretase [reviewed in (Selkoe, 1999) ], and the regulation of ␥-secretase cleavage is a critical factor in determining the generation of different species of Aß, particularly the highly amyloidogenic Aß 42 , in brain tissue.
Mounting evidence points to a direct involvement in ␥-secretase cleavage by presenilin-1 (PS1) and presenilin-2 (PS2). AD-causing mutations in PS1 and PS2 result in a selective and significant increase in Aß 42 production by increasing the ␥-secretase-mediated cleavage of APP at residue 42 of its Aß region. Deleting the PS1 gene in mice sharply inhibits Aß production and concomitantly increases the C99 and C83 substrates of ␥-secretase (De Strooper et al., 1998) . Two fully conserved aspartates within the 6th and 7th transmembrane (TM) domains of all presenilins have been shown to be critical for Aß generation (Kimberly et al., 2000; Steiner et al., 1999; Wolfe et al., 1999a) . Mutation of either aspartate abrogates both the constitutive endoproteolysis of PS to form its biologically
